Formulation of HIV-envelope protein with lipid vesicles expressing ganglioside GM1 associated to cholera toxin B enhances mucosal immune responses.
Taking advantage of the ability of pentameric cholera toxin B subunit (CTB) to bind selectively to GM1, we developed recently a CTB-mediated GM1 lipid vesicle delivery system to target drugs and proteins to mucosal tissues [1]. In this report, we present the use of such a strategy to deliver an HIV envelope protein (HIV-env) to mucosal tissues via intranasal route. Intranasal administration of a recombinant HIV envelope protein formulated in CTB-associated GM1 lipid vesicles enhanced mucosal IgA antibody responses detected in the nasal and gut tissues, compared to that of control animals immunized with antigen formulated in GM1-free vesicles with CTB or formulated in alum-associated vesicles with CTB. We found a nearly 2- to 3-fold enhancement in IgA antibody titers detected both in nasal and gut tissues using the CTB-GM1 lipid vesicle delivery system, compared to using the GM1-free lipid vesicle system. Intranasal administration of HIV-env formulated in the CTB-associated GM1 vesicles also induced a significant level of serum IgG and cellular immune responses against HIV-env. IgG isotype analysis indicates that CTB in GM1 vesicle delivery system enhanced both IgG1 and IgG2a while CTB in alum formulation enhanced only IgG1. However, IgA and IgG antibody responses against CTB were similar for GM1 vesicles regardless of whether HIV-env was present in the vaccine formulation. Collectively, these data indicate that delivery of HIV-env to mucosal epithelial cells with CTB-associated GM1 lipid vesicles enhanced mucosal and systemic immune responses against the HIV-envelope protein. It is possible that both the CTB-mediated targeted delivery of antigen-loaded GM1 lipid vesicles and mucosal adjuvanticity of CTB may be involved in enhancing the immune responses.